Abstract: A MHC 6 complex of a platinum group metal with a capped octahedral arrangement of donor atoms around the metal center has been characterized. This
and the five-coordinate osmium(II) species OsCl{κ 2 -C,C-(PhBIm-C 6 H 4 )}(PiPr 3 ) 2 .
Transition metal complexes containing only carbon and hydrogen donor atoms at the metal coordination sphere form the family of blue-blood organometallic compounds, which have played a determinant role in the conceptual development of the current chemistry. They are stabilized by a metal center in low oxidation state and have usually four-, five-, or six-coordination numbers.
[1]
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The oxidation state of the metal center determines the coordination number and the geometry of the complexes. High oxidation states are mainly stabilized with oxidizing ligands such as oxygen and halides, in particular fluoride and chloride. Hydride, with a minimal steric influence, is also ideal to achieve high coordination numbers. [2] With the notable exception of the methyl group [3] and combinations cyclopentadienyl-hydride, [4] donor carbon ligands have rarely stabilized blue-blood organometallic compounds in high oxidation states and coordination numbers higher than six.
Seven-coordinate blue-blood organometallic compounds are known for 5 and 6 group metals, have a MC 7 core, and have been stabilized by using linear isocyanide ligands.
Ellis and co-workers have reported homoleptic heptakis(isocyanide)-vanadium(I), -niobium(I), and -tantalum(I) derivatives. Although for the coordination number seven the most common polyhedron is the pentagonal bipyramid, [5] the VC 7 core has the form of a distorted monocapped trigonal prism. [6] However, the TaC 7 core is best described as a capped octahedron slightly distorted towards a capped trigonal prism. [7] The heptakis(isocyanide)-chromium(II), -molybdenum(II), and -tungsten(II) counterparts have been described by the groups of Lippard, [8] Walton, [9] and San Filippo. [10] For these compounds, a capped octahedral arrangement or a capped trigonal prism of C 2v symmetry have been also observed depending upon the metal center and the substituent of the isocyanide.
We here report the first seven-coordinate blue-blood organometallic compound of a platinum group metal. In contrast to those of 5 and 6 group metals, it has a MHC 6 core and is stabilized by three orthometalated NHC ligands.
Saturated transition metal polyhydride complexes have the ability of losing molecular hydrogen to afford unsaturated species, which coordinate and subsequently activate σ-bonds. In agreement with this, the hexahydride complex OsH 6 (PiPr 3 ) 2 (1) has proven to promote the chelate-assisted C-H cleavage in a wide range of organic molecules, [11] as well as the direct activation of the C-H bond situated between the nitrogen atoms of imidazolium and benzimidazolium salts. [12] In accordance with this ability, complex 1 is able to induce the orthometalation of a phenyl substituent of N,N'-diphenylbenzimidazolium chloride ([Ph 2 BImH]Cl) in addition to the coordination of the benzimidazolylidene moiety. As a consequence of this, the treatment of its decalin solutions with 3.0 equiv of the salt and 3.0 equiv of NEt 3 , under reflux, for 20 h leads to the seven-coordinate MHC 6 compound OsH{κ 2 -C,C-(PhBIm-C 6 H 4 )} 3 (2 in Scheme 1), which was isolated as a white solid in 63% yield. Table S1 . (1.83(6) Å) and C(41)-H(41) (1.13(6) Å) bond lengths, which compare well with those reported for other Os-H-C agostic interactions. [13] Furthermore, the respective r bp values of 0.7(1) and 0.6(1) Å agree well with those calculated for other δ agostic interactions. [14] In accordance with these values, the agostic interactions persist in [15] of two agostic interactions is forced by the exceptionally high Lewis acidity of the generated 14-valence electrons, non π-stabilized, osmium(II) cation. Hydrogen atoms (except those involved in the agostic interactions) are omitted for clarity. Selected bond lengths and angles are given in Table S2 .
Chloride plays a fundamental role in the formation of 2, in agreement with previous observations indicating that the anion markedly influences the stoichiometry of the resulting complex and the coordination fashion of the NHC ligand in reactions of imidazolium and benzimidazolium salts with polyhydrides of platinum group metals.
[16]
When [Ph 2 BImH]BF 4 was used instead of the chloride salt, the dihydride-osmium(IV)
complex OsH 2 {κ 3 -C,C,C-(C 6 H 4 -BIm-C 6 H 4 )}(PiPr 3 ) 2 (4 in Scheme 2) was formed, [17] as a result of the ortho-CH bond activation of both phenyl substituents. This compound is also notable, mainly for two reasons: i) it is the first species containing a dianionic C,C,C-pincer ligand in the osmium chemistry [18] and ii) the orthometalation of both phenyl substituents has no precedent for N,N'-diphenylbenzimidazolium and only once has been reported for N,N'-(diaryl)imidazolium counterparts. [19] Furthermore, it demonstrates the versatility of the NHC ligand, which can stabilize highly unsaturated species by means of agostic interactions and can act as neutral monodentate, [20] monoanionic chelate [21] and dianionic pincer through reversible C-H bond activations of the phenyl groups. Scheme 2. Synthesis of complexes 4, 5 and 6, and formation of complex 2 from complexes 4 and 6.
Complex 4, which was isolated as colorless crystals in 49% yield, was also characterized by X-ray diffraction analysis. The structure (Figure 4 Complexes 5 and 6 co-crystallized in a toluene-methanol mixture to afford crystals suitable for X-ray diffraction analysis. Figures 5 and 6 show the structures of both compounds. The geometry around the osmium atom of 5 can be rationalized as a 8 distorted octahedron with trans-phosphines. In the perpendicular plane the chloride ligand is disposed trans to the carbene carbon atom, as expected for the π-acceptor character of the benzimidazolylidene unit.
[12c] The geometry around the osmium atom of 6 can be described as a distorted trigonal bipyramid with apical phosphines and inequivalent angles of 76.5(3)º (C-Os-C), 120.62 (18) Table S4 . Figure 6 . ORTEP diagrams of complex 6 (50% probability ellipsoids). Hydrogen atoms are omitted for clarity. Selected bond lengths and angles are given in Table S5 .
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The presence of the dihydrogen ligand in 5 is strongly supported by its 1 H NMR spectrum in [D 2 ]dichloromethane, which contains the characteristic dihydrogen resonance at -4.27 ppm with a 400 MHz T 1 (min) value of 15±1 ms at 213 K. This value corresponds to a H-H distance of 0.84 Å (fast spinning) or 1.06 Å (slow spinning). [22] In accordance with the latter, a H-D coupling constant of 20.2 Hz was obtained from the species containing a partially deuterated η 2 -HD ligand.
[23]
In conclusion, the first seven-coordinate blue-blood organometallic compound of a platinum group metal has been discovered. This novel complex, which has a OsHC 6 core with three orthometalated NHC ligands and reacts with HBF 4 to afford a highly unsaturated 14-valence electrons fragment stabilized by two agostic interactions, has been prepared in a one-pot synthesis procedure by reaction of the hexahydride Table S1 . Hydrogen atoms (except those involved in the agostic interactions) are omitted for clarity. Selected bond lengths and angles are given in Table S2 . Table S3 . Table S4 . Figure 6 . ORTEP diagrams of complex 6 (50% probability ellipsoids). Hydrogen atoms are omitted for clarity. Selected bond lengths and angles are given in Table S5 .
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